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PURPOSE: To obtain a water-suspended a gricultural chemical 
formation, having ~ " 



Excellent" pTTysical properties of formulation after 
long-term preservation, 

specific redispersibility of precipitate, comprising basic 
copper chloride as 

an active ingredient of agricultural chemical. 

CONSTITUTION: A polycarboxylic aci d-based surfactant is 

disso lved in water and 1 ■ ' 

blended" with at least one of calcium carbonate, basic 
magnes 1 mil" ca-roonare and " 

magnesium hydroxide and basic copper chloride as an active 
ingredient of 

agricultural chemical. A copolymer of isobutylene or 

di isobutylene and mal^i c ' " — " 

anhyd ride^ ^ ^^o 1 y™^r ^an hydride and styrene, 

po3ryH"crylic acid, etc., ' * 

may be cited as the polycarboxylic acid-based surfactant 
and the amount of the 

surfactant blended is ≥0.1wt.%, preferably 0.2-5wt.% in 
the formulation. 
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The amount of the calcium carbonate is preferably 0.05 

pts.wt. based on 1 

pt.wt. basic copper chloride. 
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ABSTRACTED- PUB-NO: JP 06009302A 

BASIC-ABSTRACT: Agricultural aq. suspensions are prepd. by 
mix ing an aq. soln. 

oi-^ olycarbox yl ic a cid__ §ju r fac t ant , with at least one of 
CaC03, Mg carbonate" 

hydroxTdi--and- Mg(OH)2, added with CuC12 . 3Cu (OH) 2 (I). 

The polycarboxylic acid surfactant (e.g. copolymers of 
isobutylene or 

diisobutylene and maleic anhydride, maleic anhydride and 
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styrene, alkali metal 

amtn^or ammonia salts of copolymer of maleic anhydride and 
acrylic acid, or 

itaconic acid and acrylic acid, and acrylic acid polymer) 
is dissolved in water 

at 0.1 wt.% or over, pref. 0.2-5 wt . % in the suspension. 
CaC03, Mg carbonate 

hydroxide or Mg(OH) (2 is added at rates of 0.05-2 wt.% to 
cpd. (I). 

Furthermore, other additives (e.g. viscosity modifier, 
antiseptics and 

antifreezing agent) may be used together. 

USE /ADVANTAGE - A stable compsn. is produced which 
disperses well in water. 

In an example, a mixt. of 45 pts. of cpd. (I), three pts. 
each of a Na salt 

of a copolymer of maleic anhydride and isobutylene having a 
mol.wt. of 6,000 

and CaC03, and 0.1 pt. of xanthan gum was made a 
suspension having a viscosity 

of 500 mPaS at 25 deg.C. The compsn. showed a pptn. rate 
of 10% after three 

months storage at 50 deg.C with good re-dispersibility . 
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[OBJECT] 

To provide a water suspended agrochemical 
formulation excellent in re-dispersibility after 
long-term preservation formed by dissolving a 
polycarboxylic-acid based surfactant in water, 
and mixing basic copper chloride and at least 
one kind of calcium carbonate, basic 
magnesium carbonate, and magnesium 
hydroxide as an agrochemical active ingredient. 
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[SUMMARY OF THE INVENTION] 

A water suspended agrochemical formulation in 
which a polycarboxylic-acid based surfactant is 
dissolved in water, and mixed with basic copper 
chloride, and at least one kind of calcium 
carbonate, basic magnesium carbonate, and 
magnesium hydroxide as an agrochemical 
active ingredient. 



[CLAIMS] 



[CLAIM] 

A water suspended agrochemical formulation in 
which a polycarboxylic-acid based surfactant is 
dissolved in water, and mixed with basic copper 
chloride, and at least one kind of calcium 
carbonate, basic magnesium carbonate, and 
magnesium hydroxide as an agrochemical 
active ingredient. 



[DETAILED DESCRIPTION OF INVENTION] 
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[The objective of invention] 
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[INDUSTRIAL APPLICATION] 

This invention relates to a water suspended 
agrochemical formulation. 

Specifically, it is related with the formulation 
physical property after long-term preservation, 
and the water suspended agrochemical 
formulation excellent in especially re- 
dispersibility of sediment. 

[0002] 



[PRIOR ART] 
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Some are known about the water suspended 
agrochemical formulation which carried out the 
suspension dispersion of the agrochemical 
active ingredient as for water. 

[0003] 

For example, the method which wet grinding of 
the hydrophobic solid agrochemical is carried 
out in water or a hydrophilic medium, and is 
made to suspend in a medium as a 
hydrophilicity submicron particle (Japanese 
Patent Publication No. 46-20519 gazette), the 
suspension agrochemical which consists of the 
slightly soluble solid agrochemical, or the type 
which contains simultaneously the solid 
agrochemical slightly soluble in water and a 
water-soluble solid agrochemical, a surfactant, 
a water soluble polymer, and water, and 
formulation viscosity set to 200-500cp by 20 
degrees-Celsius (Japanese Patent Publication 
No. 58-2440 gazette), A suspension-like 
agrochemical consisting of the agrochemical 
raw material which is an insolubility or a slight- 
solubility at water or the organic solvent, a 
surfactant, a xanthan gum, and water. 
(Unexamined-Japanese-Patent 57-58601 
gazette), the water-suspended agrochemical 
formulation which made the poor-water- 
solubility agrochemical raw material which is 
solid in 50-weight% or less normal temperature, 
the aromatic sulfonic-acid formalin condensate 
salt, the emulsifier, and the hetero 
polysaccharide suspend in the solvent which 
compounded water the organic solvent with this 
as a main body (Unexamined-Japanese-Patent 
58-124702 gazette), Atomization biocide whose 
particle which has a particle diameter less than 
0.5 micro- is 50 weight% or more, A 
unsaturated carboxylic acid and the aqueous 
suspension biocide composition which contains 
polymer of the monomer consisting of an its 
derivative as particle growth inhibitor. 
(Unexamined-Japanese-Patent 62-126101 
gazette). 
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[0004] 

On the other hand, 



basic copper chloride used 
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as an agrochemical active ingredient by this 
invention, is used from old times as a 
disinfecting agent to various kinds of diseases, 
such as a potato, a tomato, the epidemic of an 
aubergine, the bacterial spot of a cucumber, an 
anthrax, an onion, a Chinese cabbage, the soft 
rot of a Japanese radish, the scab of a citrus 
fruit, the research submersible 'Kaiyou' disease, 
black speck disease (Diaporthe phaseololum), 
the black-spot disease of pear, and the 
Glomerella cingulata of a grape. 

Moreover, the method of adding magnesium 
hydroxide and a magnesium carbonate as a 
drug-induced-damage reducing agent with 
respect to the crops of the agrochemical 
formulation containing copper is known. 
(Unexamined-Japanese-Patent 56-79601 
gazette). 

However, it is not known about the water 
suspended agrochemical formulation which 
contains basic copper chloride as an 
agrochemical active ingredient. 
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[PROBLEM ADDRESSED] 

Since water is used for a water suspension-like 
agrochemical as a medium, it is excellent in 
respect of safety, economical efficiency, etc. 
compared with the emulsion using an organic 
solvent etc. 

However, when formulating basic copper 
chloride to a water suspension-like 
agrochemical as an agrochemical active 
ingredient, Since specific gravity of an active 
ingredient is large, an active ingredient settles 
in storage. 

And in order that sediment may form a 
hard(ware) caking layer, there is a problem of 
not re-dispersing easily. 

Then it makes as the method of controlling 
sedimentation of an active ingredient, and as 
described above, the method of adding water 
soluble polymers, such as a xanthan gum, and 
making formulation viscosity high is known. 

However even in this case, For example, 



02/07/26 



5/20 



(C) DERWENT 



JP6-9302-A 



TMODVDSODSD 




DERWENT 



OOraPa. s &±<DM1fc&\Z. 
iJ^3 00 0mPa. s &>±.<D 



unless it make to the high viscosity beyond 
3000mPa.s in 25 degrees-Celsius, 
sedimentation of an active ingredient cannot be 
controlled completely. 

And when becoming the viscosity beyond 
3000mPa.s, handling, that is, the discharge of 
the chemical agent from a container consists 
difficult, will consist extremely bad at the time of 
use. It is not practical. 
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[The composition of invention] 
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[SOLUTION OF THE INVENTION] 

The present inventors examined earnestly that 
the above-mentioned subject should be solved. 
As a result, A polycarboxylic-acid based 
surfactant is dissolved in water, and basic 
copper chloride is uniformly mixed as more than 
at least one kind of a calcium carbonate, basic 
magnesium carbonate, and magnesium 
hydroxide, and an agrochemical active 
ingredient. 

Thereby, while basic copper chloride as an 
agrochemical active ingredient preserved, even 
when it settled, it found out re-dispersing easily 
only by shaking a container by hand. 
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[0007] 

Therefore, the essential point of this invention is 
such that a polycarboxylic-acid based 
surfactant is dissolved in water, basic copper 
chloride is as mixed as an agrochemical active 
ingredient more than at least one kind of a 
calcium carbonate, basic magnesium 
carbonate, and magnesium hydroxide to form 
the above water suspended agrochemical 
formulation. 
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[0008] 

In particular the additional amount into the 
formulation of basic copper chloride which is the 
agrochemical active ingredient of this invention 
is not limited. 

However, 5-60 parts is preferable as basic 
copper chloride from the surface of the 
simplicity at the time of use, and economical 
efficiency. 

[0009] 

The thing is shown in the following (1)-(5) is 
mentioned as a polycarboxylic-acid based 
surfactant used by this invention. These 
molecular weight is 3000-60000 usually. 
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[0010] 

(1) Copolymer of isobutylene or a diisobutylene, 
and maleic anhydride 

(2) Copolymer of maleic anhydride and styrene 

(3) Acrylic-acid polymer 

(4) Copolymer of maleic anhydride and acrylic 
acid, and the salt with these alkali metals, an 
amine, and ammonia 

(5) Copolymer of an itaconic acid and acrylic 
acid, and the salt with these alkali metals, an 
amine, and ammonia 
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[0011] 

Even when it uses together one, two or more 
kinds of these polycarboxylic-acid based 
surfactants, it is satisfactory in anyway. 

Although what is sufficient is just to 
synthesize these surfactants and to use them, 
they may use a commercially available thing. 
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The additional amount of the polycarboxylic- 
acid based surfactant used to this invention, 
What is sufficient is just to change suitably by 
the content of an agrochemical active 
ingredient. Usually 0.1 weight% or more is used 
in a formulation. 
However, preferably, it is 0.2-5 weight%. 
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[0013] 

Even when it uses together the surfactant 
generally used for the water suspended 
agrochemical formulation of this invention, it is 
satisfactory in any way. 

With the surfactant, there are an anionic 
surfactant, a nonionic surfactant, etc., for 
example. 

As an anionic surfactant, for example, lignin 
sulfonate, an alkylallyl sulfonate, a dialkyl sulfo 
succinate, a polyoxyethylene alkylallyl 
phosphate, a polyoxyethylene alkylallyl ether 
sulfate, an alkylnaphthalene sulfonate, a 
polyoxyethylene styrylphenylether sulfate, etc. 

As a nonionic surfactant, for example, there 
are polyoxyethylene alkylallyl ether, a 
polyoxyethylene styrylphenylether, 
polyoxyethylene alkyl ether, a polyoxyethylene 
alkylester, polyoxyethylene sorbitan alkylate, a 
polyoxyethylene styrylphenylether polymer, 
polyoxyalkylene glycol, etc. 

However, it is not limited to these. It is 
independent, or even when it uses 2 kind or 
more together, it is satisfactory in any way. 
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[0014] 

The additional amount of the calcium carbonate 
to the water suspended agrochemical 
formulation of this invention, basic magnesium 
carbonate, or magnesium hydroxide can be 
suitably changed by the content of basic copper 
chloride. 

However, preferably, it is the range of 0.05- 
2.0 weight-parts with respect to 1 weight-part of 
basic copper chloride. 

[0015] 

As an adjuvant for obtaining the water 
suspended agrochemical formulation of this 
invention, a viscosity regulator, a preserving 
antifungal, an antifreezing agent, an antifoamer, 
the stabilizer of an agrochemical active 
ingredient, etc. can be used. 

[0016] 

As a viscosity regulator, for example, there are 
a xanthan gum, a guar gum, a tragacanth gum, 
gum arabic, casein, dextrin, 
carboxymethylcellulose, a carboxymethyl starch 
sodium salt, a sodium alginate, a hydroxyethyl 
cellulose, a carboxyethyl cellulose, a methyl 
cellulose, a hydroxy-propyl cellulose, a 
hydroxyethyl cellulose, polyvinyl alcohol, a 
polyacrylic acid, an its derivative and colloidal 
hydration magnesium silicate, colloidal 
hydration aluminium-silicate magnesium, etc. 

However, it is not limited to these. It is 
independent or 2 or more kinds can also be 
compounded and used. 
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As a preserving antifungal, for example, there 
are a p- chloro- m- xylenol, p- chloro- m- cresol, 
p- hydroxybenzoic-acid butyl, a sorbitan acid, a 
sorbic acid potassium salt, etc. 

It can be used independently or 2 or more 
kinds together 



[0018] 

As an antifreezing agent, for example, there are 
an ethylene glycol, diethylene glycol, a 
propylene glycol, glycerol, an ethylene glycol 
monomethyl ether, diethylene-glycol 
monomethyl ether, methanol, etc. 

However, it is not limited to these. Even when 
it uses together one-type or 2 kind or more, it is 
satisfactory in any way. 



[0019] 

As an antifoamer, the silicon type used 
generally, a fatty-acid type, and a mineral-oil 
type is used. 
However, it is not a limited thing at these. 



[0020] 

Antioxidant, an ultraviolet-rays inhibitor, etc. 
may be used together as a stabilizer of an 
agrochemical active ingredient. 
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[EFFECT] 

Basic copper chloride is an agrochemical active 
ingredient in this invention. 
Polycarboxylic-acid based surfactant, has an 
effect which makes water disperse basic copper 
chloride and a calcium carbonate, basic 
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magnesium carbonate, and magnesium 
hydroxide, and the formulation physical 
property after long-term preservation of a 
formulation, and an effect which carries out 
especially re- of sediment satisfactorily, 
with a calcium carbonate, basic magnesium 
carbonate, and magnesium hydroxide. 
Water is the dispersion medium. 
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[Example] 

The method of a formulating 

In order to prepare the water suspended 
agrochemical formulation of this invention, a 
special method and an apparatus are not made 
necessary at all. It is fine by the method of 
producing a usual water suspension-like 
formulation. 

For example, one type of basic copper 
chloride, a calcium carbonate, basic 
magnesium carbonate, or magnesium 
hydroxide is added to water to which the 
polycarboxylic-acid based surfactant is 
dissolved. It stir-mixs by 5000 rpm by the homo 
mixer (made by Japanese Tokushu Kika Kogyo 
Co., Ltd. ) for about 20 minutes. Furthermore a 
xanthan gum is added and it stir-mixs by the 
three one motor (made by Fuji film K.K.). Then, 
the water suspended agrochemical formulation 
of this invention can be obtained. 
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[0023] 

In addition, an agrochemical active ingredient 
and a calcium carbonate, basic magnesium 
carbonate and magnesium hydroxide, Prior to 
use, a dry grinding is carried out by Jet-O-mizer 
(made by Seishin-Enterprise K.K.) etc. or wet 
grinding is carried out using a dyno-mill [made 
by willy A.Bachofen (willy A.Bachofen) company 
etc. It is preferable to use that which pulverised 
average particle diameter to about 0.5-4 
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micrometers beforehand. 



[0024] 

Moreover, one type of basic copper chloride, a 
calcium carbonate, basic magnesium 
carbonate, and magnesium hydroxide and a 
viscosity regulator are added to water of the 
predetermined amount to which the surfactant 
is dissolved, if there is necessity further, besides 
this, an adjuvant, After mixing uniformly by the 
three one motor, it pulverizes by wet grinding 
mills, such as a dyno-mill. The water suspended 
agrochemical formulation of this invention can 
also be obtained. 



[0025] 

In this invention, a problem does not have even 
an agrochemical active ingredient and 2 or 
more kinds of admixtures besides independent 
use of basic copper chloride as agrochemical 
active ingredient in any way. 

In other agrochemical active ingredients, In 
an insecticide, there are an acephate, a 
permetrin, NAC, a fenpropathrin, etc., for 
example. 

There are a Kasugamycin, streptomycin, an 
oxadixyl, etc. in a disinfecting agent. 
However, it is not a limited thing at these. 



[0026] 

In addition, these agrochemical names are 
general names described in "agrochemical 
handbook 1989 printed" (incorporated- 
association Japan plant tungstic-acid 
association issue). 

[0027] 

Next an Example is given and explained. 
However, this invention is not limited to these 
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[0028] 

In addition, all the parts in an Example show 
weight part. 

[0029] 

Example 1 

3 parts (the sodium salt of the copolymer of 
maleic anhydride and isobutylene, molecular 
weight 6000) of polycarboxylic-acid based 
surfactants and 3 ethylene glycols of 0.2 parts 
of polyoxyethylene nonylphenyl ethers and 
ethylene glycols are dissolved in 28.6 parts of 
water. 

45 parts (25 parts as Cu) of basic copper 
chloride previously ground to average-particle- 
diameter 3 micrometer by the dry-grinding 
machine, 20 parts of calcium carbonates, and 
0.1 parts of p- chloro- m- xylenols are added. 
After stir-mixing 20 minutes by 5000 rpm by the 
homo mixer, xanthan-gum 0.1% is added, it 
stir-mixs by the three one motor, and a uniform 
water suspension-like agrochemical is obtained. 



[0030] 

Example 2 

4 parts (the sodium salt of maleic anhydride and 
the copolymer of a diisobutylene, molecular 
weight 6000) of polycarboxylic-acid based 
surfactants and and 3 parts of ethylene glycols 
are dissolved in 22.55 parts of water. 
45 parts of basic copper chloride, 25 parts of 
basic magnesium carbonate, 0.1 parts of p- 
chloro- m- xylenols, 0.3 parts of colloidal 
hydration aluminium silicate, and 0.05 parts of 
xanthan gums are added. After mixing uniformly 
by the three one motor, wet grinding is carried 
out to average-particle-diameter about 1 
micrometer by the dyno-mill. 

A uniform water suspension-like 
agrochemical is obtained. 



02/07/26 



13/20 



(C) DERWENT 



JP6-9302-A 



TthOODVOSODSQ 

t | t .. 

OERWENT 



xw-mi&mm 1 » mew 



[0 0 3 1] 



[0031] 



JfcjRW 1 

7k 4 8. 6S5^T/Vdr/^^ 

H^x/i'fty&ti-h!) 3 
7i^;i/x-f/i/ o. 2gfrfc5 

LfclfiSffi&ffc^ 5gB (Cu 
iU2 5gtf) ^p-^op- 
m-3ri/U S— /V 0. Hfl£ 
#n;U zj^e'df-f— 0 0 
0 r pm2 0#RfHfc#Lfc&, 



[Comparative Example] 

Comparative Example 1 

3 parts of alkylbenzene sodium sulphonate, 
0.2 parts of polyoxyethylene nonylphenyl ethers 
and, and 3 parts of ethylene glycols are 
dissolved in 48.6 parts of water. 45 parts (25 
parts as Cu) of basic copper chloride 
beforehand pulverised to average-particle- 
diameter 3 micrometer by the dry grinding and 
0.1 parts of p- chloro- m- xylenols are added. 
After stirring 20 minutes of 5000 rpm by the 
homo mixer, 0.1 parts of xanthan gums are 
added, it stir-mixs by the three one motor, and a 
uniform water suspension-like agrochemical is 
obtained. 
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[0032] 

Comparative Example 2 

20 parts of calcium carbonates are added to 
Comparative Example 1, and a uniform water 
suspension-like agrochemical is obtained the 
quantity of water of Comparative Example 1 as 
28.6 parts. 

[0033] 

Comparative Example 3 
3 parts (copolymer of maleic anhydride and a 
diisobutylene, molecular weight 6000) of 
polycarboxylic-acid based surfactants, 1 part of 
the sodium salts of (beta)- naphthalene 
sulfonic-acid formalin condensate and, and 3 
parts of ethylene glycols are dissolved in 47.4 
parts of water. 
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0.1 parts of the 45 parts (25 parts as Cu) p- 
chloro- m- xylenols of basic copper chloride and 
0.5 parts of colloidal hydration aluminium 
silicate are added. Wet grinding is carried out to 
average-particle-diameter 1 micrometer by the 
three one motor, and a uniform water 
suspension-like agrochemical is obtained. 
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[EXPERIMENT] 

Next an EXPERIMENT is given in order to 
prove the usefulness of this invention. 
EXPERIMENT 1 Viscosity 

The viscosimetry was measured using the 
Brookfield viscometer (made by Tokyo Keiki 
Co., Ltd.). 

Conditions were made into temperature 25 
degrees-Celsius by rotor rotation-number 12 
rpm using rotor No.2. 

The result is as Table 1 . 
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[0035] 

EXPERIMENT 2 Tests of sedimentation 
property 

450 ml of water suspended agrochemical 
formulations was put into amount of the 500 ml 
poly bottle. 

Height of a sedimentation layer and a whole 
layer was each measured after the still-standing 
during 3 months by 50 degrees-Celsius. 

Sedimentation condition of dispersoid of a 
container bottom was calculated by the 
following. 
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[Equation 1] 

Sedimentation property (%)= [height of height 
(cm) / whole layer of sedimentation layer (cm)] x 
100 . 
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The result is as Table 1 . 



[0037] 

EXPERIMENT 3 Tests of re-dispersibility 

450 ml of water suspension-like formulations 

was put into amount of the 500 ml poly bottle. 

After standing for 3 months by 50 degrees- 
Celsius, The frequency until it repeats an 
inversion of a container and sediment disperses 
completely is calculated, and the reference 
standard of the following A-C evaluated. 



[0038] 

A: Disperse by 10 or less inverted times. 
B: Disperse by 11-99 inverted times. 
C: Disperse by 100 inverted times or more. 
The result is as Table 1. 
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[Table 1] 
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Row: Prescription, Physical property 

Column: Example, Comparative example; Prescription, Agrichemical active 
ingredient, Basic copper chloride, Kasugamycin, Prescription, Polycarboxylic- 
acid based surfactant (part), Sodium salt of the copolymer of maleic anhydride 
and isobutylene, Sodium salt of the copolymer of maleic anhydride and acrylic 
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acid, Sodium salt of the copolymer of maleic anhydride and diisobutylene, POE 
nonylphenyl ether, Sodium salt of acrylic-acid polymer, Sodium salt of the 
copolymer of maleic anhydride and styrene, Alkylbenzene sodium sulphonate, 
Sodium salt of the copolymer of maleic anhydride and isobutylene, Sodium salt 
of (beta)-naphthalene sulfonic-acid formalin condensate, Sodium salt of the 
copolymer of maleic anhydride and acryl, Calcium lignin sulfonate; Subscription, 
Moleculer weight of polycarboxylic-acid based surfactant; (part), Calcium 
carbonate, Basic magnesium carbonate, Magnesium hydroxide; Viscosity 
regulator (part), Xanthan gum, Guar gum, Colloidal hydrated aluminium silicate, 
Carboxymethylcellulose, Colloidal hydrated aluminum silicate, Colloidal 
hydrated magnesium aluminum silicate; Physical property, Viscosity of 
formulation, Sedimentation after 3 month storage at 50 deg C, Re-dispersibility 
after 3 month storage at 50 deg C 
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[EFFECT OF THE INVENTION] 
Implementation of the water suspended 
agrochemical formulation of this invention 
brings the following effects. 

[0041] 

That is, favorable re-dispersibility is first 
obtained to the sediment produced in storage of 
a formulation. 

Secondly, combustible and the danger of 
flammable etc. are fewer than it is the 
formulation which made water as the base. The 
problem which influences to environmental 
hygiene, such as the irritation with respect to a 
human body, the coating contamination, and an 
odor, is improved. 

Third, re-dispersibility of a suspension is fine 
and consists the uniform dispersion liquid. 

Therefore when using it, while a high disease 
prevention activity is shown, a drug induced 
damage is not done to agricultural products. 

[0042] 

Therefore, this invention is useful as a novel 
formulating technique of the water suspension- 
like formulation which contains basic copper 



02/07/26 



18/20 



(C) DERWENT 



JP6-9302-A THOMSON 



DERWENT 

i~57K^^^^y»fr^^^iJ chloride as an agrochemica! active ingredient. 
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